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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a bipolar 
transistor in a semiconductor memory while 
preventing increase of a memory cell area. 



SOLUTION: A region commonly formed to 
communicate with a source/drain region 16a of an 
MOS transistor is used as a link base region 1 6b, an 
emitter region is formed by implanting impurities 
through an opening of a bit line contact to thereby 
form a bipolar transistor. Further, intrinsic base and 
emitter regions 17 and 5 are formed by implanting 
impurities through the bit line contact opening to 
thereby form the bipolar transistor. The intrinsic base 
region 1 7 is formed deeper than the source/drain 
region 1 6a. In the impurity implantation, different 




impurities are used for the intrinsic base and link base 
regions 1 7 and 1 6b. 
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[if^4] BinBMOS h7>yx$*lSRAMy* 

Ji<-7 F v>S^X5f*ii!riaMOS h^>i^;^d'CDtr 20 
•r€>B»*^ 1 ^cnu 3cDi,>-r*a*> 1 JSK:sB|g©^{*ia 

tec timwLt-nm^m 1 tjn,^ L/4<Di,>-m*> 1 mx. 

imncm e i Bina*^f*Mts*« p ^-c* o , fria v - 

^mnm i ncir^ L4©i>-m*5 1 )iK:gat8©^ftgaig 30 

lf»*« 7 ) B;nB*iS{*Mi^*i P M-c* 0 , itria V - 
F u >«U^*j J:cmga-c- J5;^J^3!»i«*is:^Pt6 
i^ii-rs n -M-c*sc <t*!it®<fr.sii^^ 1 tciaK 

(it^ 8 ] firiey -X/ f u >^J^*s Jicmia y 

i» L/ 6 <ot,>-rn5{p 1 micnmom^i^imms. 
[iS^9] Miay-;^/Fu-<>0JiS*jJ:cmie-<i 40 

- X «iS©3ES^iB)*^0f -c* .5 c i *!^® i ^ ^.if}* 
ms {ciai£cr>i}^«(*fet^g. 
[19^10 3 Btria/WsP"^ h7>i;';^if©Biriaj: 

5 y ^mm\ OTiBMOS F^>i^;^$<i:tt2?^^-C 
*-5f6©MOS F-7>S^Xi'©V->^/FU-f >^J^<D 

^ 1 tjn,^ V 9 cDt»-r*i*> 1 ]®K:ga«s©^»ia^s. 
5 f itmim)T-ws»m.m.t. strsafte©Mo s f -7 >y ;^ so 
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f ©iulBV-J^/ F U-f >^tS©^F*6!B!l«SS[i©«l*^ 

friaf6©Mo s F -7 ^i'x ifCDKriav-x/ f u >^ 
iiS©Birie 3 > if f F ® (D^^^iSS i IIHW«:l|E u < B 
WL^titcct^'^firhmim 1 otctatstD^^ftiB 

[f9*J» 1 2 ] * y Si5©i»i^(*MtS©±ffi{c 

9^ -f * ^i-m^ i c o 9^ t ^oi'^^tci* ifijr -5 V - ;^ / F 

llJiay-x/FH'>mJi«:>i^t--2.3>3'i' FfflgaPSP 

i' f Mi^i l/r ^-7 F 7 if 40fi£-r -2) C i 
€:!f$mi -r Si}ii!l«:fatt$ES©ISji:^a, 

CIS*]! 1 3 ] friBv-x/ F u-f >miS{c^^-rs=> 

> if d' F fflraPSiS*^ 6*14-^- ;^^t58=&}i5fiR Lfcik. C 
C t J&i^® i T ^19^31 1 2 fCf BKcD^Ji^ttiam^S© 
[5S^14] friBV-x/FU-<>Mlt4^<Ji5fi£ 

L. friBStt'<-xM^«riirfay-;^/Fu-<>MJ^J: 

Ogg<}BfiS^-2.Ci*!t#@i<frSiS«^l 3tctatg®* 

[St3?]S15] H5faMOS F^>S^;^if«rSRAMy 
*>J-bJKDTi'-fe;^fflF-7>i^XifiL-C}Kfi£L. MIB 
F-7>i^Xif?rBilfgBMOS F7>i^;^if05f 
y Hl3>ifi' FfflwmSBKJgfiSf •SCi^ri^li.h-r 
Sii^Jl 1 2 >i:l» U 1 4 1 ^{Ciaig©i»^ft: 

iatt*ig©s{j£:^. 

[ii^ 1 6 ] ffiria^^ft^J^^ p Mi u . Mta V - 

F U >M^<D— 3^?: n - M i Lffe:^* n + Si 0 
fcCi€ri|$®i-r'5iS^^l 2Aj:C»l/ 1 5®ti-rtv*M 

[89*^ 1 7 ] ^^^wmm^ p M<b o . Mia V - 

5S»^ 1 2 ^cCti L/ 1 5 1 ^{ciB«g©^«: 

[19*^18] i!ria^{tM^?:pM<!:L. fiiay- 
X/ F u J:cmia'<-;^MJS(c n -m<o^^ 

K:iatgo4i«»ia^^g©Sit5?S. 
Cft«^ 1 9 ] BtriBKa'<- :^m^K.m^ y - f 
U J:affl«IB'<-;^«g^tci^ji<D£g:^iKfB5i 

1 3 iTit^u 1 7 ©i»-r*a*> 1 ^{cfaiE©*«(*taKSiB 

[19*12 0] miBV-J^/FU-fV^J^tJiiimfa 

4!ttiai-r ss9^ 1 9 (csaig©iH«(*fete.Kg©KJ§ 
■nm. 
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[000 1 ] 
[000 2] 

M^^y-feM^:. :g#^^Rl. R2. ri^'feXh^> 
i>X37Ql. Q2. K^-r^'N'F^Vi^X^Qa. Q4CD 

h^>^x;^^Ql. Q2^Cy^VI}<-7 h^>t?;^^>Q 
[0003] 

[^W35»iJS9iLJ;^<br'2>SS] C(DJ:^j^j:^2 6CC^ 

tCD-C, MOS h^>-:^X^(Dfgi^CC-ecOMS^ttttI$ 
[0004] 

PangP:^ex= BUi2y-X/ F U-^ > 

:3 u ^ Mi^i -r >r ^ h ^ > s^;^ 3^ t ^le^/c 

[ 0 0 0 5 ] ccr)^?gtc J:S4^^(tiB«^^^«. 
t^rf^>r^V5^<-'7 h-7>e^;^5?cDmrgBx5 ^itJiB-^- 
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[ 0 0 0 6 ] CCD^^gcc J:-2»¥«ttgB^gti. 

- XM^T&^BUIBV - X/ K U >^i^ J: 0 la 
fci><DV$>%. $/c. C(D^?g{Cj:^4^(*iBte.SS 
ti. HulBMOS h^>i^>^^;&iSRAM-p^^»J-bJUCDT 
i^-^:Kmh'7>iy:^^tLxm^^ti. 8aiB>'^'-^ ^-^ 

[0 00 7] ^/c. c<D^ig«:J:^^^f*iBtf^gli. 
mfiB^»^^;&5pS[r^>0. S5IBv-;</Fw>r>^ 

[ 0 0 0 8 ] s ;rc. c<DmAf<.^h^mmm^mt. 

tJiB^(*^i^)&5p§2-r*>»3. |rfiBV->^/FU'<>M 
^*j<i:i:)fg5iB-<-X^^)&5jg;S:^g;f;iK!Bii-r-S n 
T^^i><DV$>^. ^/c. co^H^«:j:^^^ttfBtg^ 
gti. 89iay"X/FU'Y>^i^te<fciyNifiBy>^>-^-- 

mmmmmt. HuiBv-x/FU'<>s^^dj;aMH5iB 

[0 00 9] Sfc. C<D^W^^^*««:iBtt^g^i. 

7 >5^;^ i>(Dy -X/ F U >f >MiS<D=i > 5? ^ F ^<b|5l 

(*fB^^S«, MIB^WjJ^-^ F^>i^X^<DfufBX5 
--;^Mi^CD^!g5?fiai. MIBffeCOMOS F^>i>;^4? 

<Dfu IB y - X/ F u >r >mm(o:fimiism. t <Dmf>K m 

f BffecDM OSF^>^^X5? OgiflB y - ;^ / F u >r 
CDl9iB3>5?i/ F@<D:pM:BJigS<t|IKWCC^L<ff^^ 

[0010] ^>:{C. C0D^WtC<i;-2>^zg<*sBtet^gcDS 

c 1^ ^ ;u^i|^tc*fr^-r y - X/ F u >r > 
5 -..d^MJ^^JK^L. HJiay-x/Fu-o^i^i^tii 

[0 0 1 1 ] ^;rc. c<D^^^j^^^^mwimmm<Dn 
^i^mt. frfBy-x/Fu-Y>«HiStc»-r-&3>^i7 
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hh. cc^ciso^r. BulB^'^v^-^ h'7>i^;^5'CD^ 
[0012] ^/c. C<D^?gtcJ:^i|^3S»sB1SJ5gOS 

[0 0 1 3 ] ^/c. CCD^?g(C<i;^*^f*iatt^^gC[>K 
[ 0 0 1 4 ] ^/c. CCD^WtC J:^i|i^ftg2tf^g(DS 

lav - X/ K u >r >Mi^:fo J: o'gjf a^ - % m'mc^m(D 
[0 0 1 5 ] ^/c. c(omm^^^^^MW%mmm>m: 

8^ia>^^V;i^-^ h^>i^;:^t><Dmriax^ m 

^ > X 5? CO y - / K u >^ > ^ j^co =2 > 5? h H <b 1^ 

[0016] 
[^W^Uffiooff^S] 

{J. 132 6CC^Fb/cig2gfil^<DSRAMy^»;-b:;UK:. 

c (D»wcD*^f*ia^.Sl^co«i&^Sffi u /ce^r * o 

[ 0 0 1 7 ] a 1 ccfcc^r. $fe-r Asutis R AM^^ »; 
^Qi {X{tQ2) (Dm^mmx^K>. smtccoNu 
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[0 0 1 8 ] $/c, HlCCfcC^r, U3:'>'Jr?>CDn§£ 

filcD±CC»?^Sn/cpS^(*^iS X 

h^>i^X5?conUi;3r«gi^2 b <b^cC^M^r^>-2>. 2 
c^J^{*«aiS2CD£ffiW:*>or, NMOSh^>s;^X 

3atiy-hK{fc«r^>-5>. ^/c. 

10 1 l(i. ^FiMigJiSEcDm^n^^^ft^i^r^O. n + 
y-:^^i^ (XIS KU>f>^i^) r^-5o l 6«. nS 

l^(X«y-;^^^) 16ai;rj:o. *^o>r^V3^^-^^ 
^>^;^t>cD»;>^-<-;:^^iSl 3 b ttj:^mMxh 
17«. Stt-^-:^M^-C*-2>„ ^/c. -'aV 

mx$>^o c(os.^ v^mmommi^t. t^^zt^v^ 

[0019] r^-bX h5>5^X5?<!:;f:c^NMOS 
>>^Xi5?Ql«. y-X^JS (X«FU>r>MiS) 11 
*5J:CXFU^>M^ (X(iy--x^t^) 16 a. 
;L^i^2 c^JiCXy-- h3CCctO?g^^n-5>« ^/c. 

Mi^l 6 b, %^-<-:^W^\ 7SC;3U57 5?2 btc<i; 
30 OtgfiS^n^o 

[0 02 0] COJ:^K:JBfiSU/c^f*SRAMfateSI 

Jiy-X^iS) 1 6 ai>^NV;i<-^ F^>i^;^ 5^05(0 
»;>i7-c-XM^l 6 b:;C^i. n^^{*gl 6<bLTft 

[0 02 1 ] C<OJ:5Jtc^fiStCfcliTl3:. 
St4-<-X^^l 7;05jfJ^$nrii-5.CDt?, 
;^ Q 5 (Dl^ttCD^^ e o ^ 7&i/J> $ i <b I > ^ ja^T&i ^) ^ , 
-7.mm 1 6 a ^^tf n 1 6 O^ES^^BJ 

50 ^i^lfiJgA s^aA-r-^o^iS^bi^o ^/c. mSEr<- 
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[0022] ^^(tiateKgcoy ^ i; -fe;ur (J. 

mL\tv-xmm) {tm^ys^^jz<. m^im^^o, 

0. 1-0. 2 tJLmmm.trj:^fc^. 20 

[0 02 3] *ss(D0si2 . 0 2 c<o^m<om<Dm 
iytc«^(Dmv&^. $htic. c(omm<DBi^.(ic^i.^x 30 

J5£'r-&ii^<o^-=e»;-fe;UHScDtg:^^KS<'/ci?). SRA 

CO 02 4] ^2U::foCir. ^-fAmtSRAM^^V 

Mos h^>t^x^<t t^->. HiKicDratc/raE-r'SPNP 

J^T^-So 40 

[0 02 5] */c. 0 2«:*5liT. n*i/yn>C0nM 

{^m!^{0:^)vm$.) . 2 atiy^y-fe;uco'^7*;k 2 
b(i>^>V5i<-^ h5>i^:^^CDnUd?^MJ^, 2c«N 

MOS ^^>s^x^cD^ + :^>r^M^, atsri^-fe^^h^ 

^ h^>i?;^^<Dx5 3?. 6W®Pig*6SJg. 7{ix^ 

C<DlliSOJBSg2r«. '^X(O^J>^mrji^. rUty 50 
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02CC*>l^-C. 4 6*+4^;^j:/5^^WT'5>n^^«: 

XM^t?*D. SltCfcC:tSSt4-c^;^^J^cctH^-r'6 

[0 026] ri'-fey^ h^>t?X^?i>i^NMOS 
>i^X^QUi. V-:^^^ (X«KU-/>Mi^) 1 1 
*5J:«>'KU>f>Sgt^ {:R\tV-7.mm 4a. ^t-^^ou 

^i^2cRafy-h3tcj:oje^?n^o ^/c ^w^i< 

h^>i^X^?Q5{i. x5-;^5. •<-X4bSC/ 

CDKU^>«g^ (Xtiv-:^MiiS) 4a<b>'W^-^h 
^>e>>^^Q5CD-^-X^ig(4 b;&5. n^^2g<*g4<b 

^- ^ h ^ 4f Q 5 J&^^^ftSKCDrt-CSJ^ $ tl 

K'-y hi|g3>i$?i; hSPtCxs ^ ^5«:?^^L/ 
T^nVjJ^-^ h^>S^:^^Q5^B^S-r^/ci?). fif^CD 
y ^ U ;l/Cclt '^-^ -=6 y a^ttttl 5 it C <b ^j: 

[0 02 7] C(Dck^/:ct8^^fct^T. nM4^^f*m^ 
4{3:. >'Wj^<-^ h'7>i^X^CD-<-X4 b<b«ffi-r 

^%m^i^^^mp(o-ioi)^im%m^fh^^>mMA s ^ 

fc>'^V;t^-^ h^>>?X3fQ5co^-X 
4 b L 0 €r a -fe X V i;^ >;!>s:^^ < 

^^cc^o 3tc4s. (stcQtiSAs^flai^-Sxh. mp(Dm^tm 
[002 8] mmmmz . ^ 3 c<Dmm(D—mm 

[0029] C(DJ:^tj:mf&(fC-r^t. Ti^-bXh^V 
i^X^ii^cC-SNMOS h^>i^;^4'Q 1 ($/cl^Q2) 
© V - X MigSte J: F U >f >^tS«ft n - ^ t fcC -5. 

>^ 5? (DSiSfflrgd fcli <!: 1/-C5£@ $ n -5 -fe ;u U 

[0030] ^tScD?f^?g4 . ^4 CCD^?§(D-|IS6 
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[0 03 1 ] CO^Jz^UmfSL^-r^t. y^^T.V'yl^ 
CD y - ;^ mi^fc J; F u ^ ft n - ^ <*: -5 /c 

C 0 0 3 2 } SISScD^Si5 . CO^^CDffeOHifi 
y--x^^/KU^>«^ (S/DM^) i^c^n-^ 

tu^n-mf^ie^B^r^o c(Dn-mmi e^t. 

ffic>:Fiffi^B5^ge[co^gc>n + y-;^^aig^ (x«Fu-r>M 
1 1 ^BfH-r^. 

[OO33]^0[>S. S8tCin-r<fc^CC, VV>:^Vj^^ 
1 2^m^r3U^^5l#ffiL/SI5^P + 3U^/^rn> 

[0 034] ^<0?^. ^1 Okl^-Tcfc^CC, 
h^>t>X5rCDx5 v^^l\^lSL'r^fci^<D\::y Fi^rJ> 40 
5?^ F7C1 4 3&imL./cU5;^;^ h>'^'^-> 1 S^ff^^L 

-x^^l l^Jtmo. «$^fttcKtt-<-;<^iSl 7 J: 

osc^x^ -^5r5^jf^fitr^o -e<Dft. 01 itfC^rj: 

[0 03 5] «±cr)<i;^>^^XfitcJ:9. y-X^i|8 (X 

{th'iy-omm 11. Fw-r>Mis (x»y-:^^ 

i^) 16 a. ^i'^;U^iS2 cJtCXy-F3CCj:0NM 

OS F^>t^;^^Ci l7S>^Jgfig$ri-6. */c. 

5. Sf4-<-;^^i^l 7. y>^-<-XMi|51 6 bSC/ 50 



i^gg^ 1 0- 1 6343 5 
10 

[003 6] C(OJ:^/d:Ki§*ffiCCfcCiriJ. Ti'-bX 
h^>S^X5?Q lCOFU>r>MlS (XtiV-XMtS) 1 

1 6 b <h{j. n^*2g#^ 1 6 1 Lxmm(c^m(cnm 

^>t^;^3?Q5>&i¥^»SScDi^rSi^$ti^o itfc^ 

[0 03 7] c(7)<t^>:c$si§:^;^tcfct>r«. aiotc 
^TXfir. X 5 ^ sojf^fiSfrtcStt-^-xMiS 1 7 

6 biS:iJ>i^^-;2i«igiUri>^/c«?). ^'W^-^ F 
^ > i^X ^ Q 5 CDl#t4(D«6o ^ ;&VJ\$ i ^ 

$>^o 0 1 occ^ji^r. v'^^f^-^ F^>>?x^<Dx$ 

-^^Jf^fiR(D/cC?)CDtr^. hiSnV^i; Fg§□B^CC:t->'^'- 
e»o<Jt^r4>. Xtt-<-;^^i 7CDff^^^c<^:o^^V7^< 

m{^\tv-:^mm i ea^^tfn^^^^^i 6<d 

;rc. Stt-<-X^^l 7 0D£g:^^ttiB5<i:Lr{i. 

t ^ If ^ c <h ^ ^.ffitJ^^Ko;^^ I ^« p ^itA-r 

1 6 a^^tfn^^ft® 1 ^(D^^^mitLX 

[0039] *2@»iB^gor)^ ^ y -bju-cij. iSffia 
fbco/cfeK:. S/J^OF^>i^x^y'-FSfe<i;D^^SS^i 
^^m-^h. c(Dfci^. Mos h5>e^x^<DFu-r> 

®iS (X«y-';^MiS) 1 6ai/:c-&n-^lSl 6«^ 

itr>x. >^^Vi<-•7 F^>t^;^^coy 1 6 b 

5 J: 0 0 . m^t^tJ^ ^vdi5 ^&xxmf& 

-i-^m^. xs «,5?ai$3&^0. 1-0. Zumm^ttj: 

^fc^. Stt-^-xn 1 7«^ntLb^ai< j^^-r-s. 
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[ 0 0 4 1 ] ^/c. C<Dll»CDJf^«lrti. NMO S h 5 

>i^;^4?<b^ff5j5S:f ^«^ccoc^rj^^/c7&^ pmos lo 

[ 0 0 4 2 ] /^te. C<D||ffior)|f^^iSj&:&a<D^Jt 

mmf<ci6iif^^w^zmmm<omM^m(C'z>i^x^m 20 

-r-So ^1 2-^1 8 (i. 02tC^O/c:^3iO^^i*ie 

m^tmmfCLXNMOS h^>i^X5?(DP*^:c;UM^ 
2 fci:0*5>l8^{bJ!i 8 ^Bf&r^o 
[0 04 4] ^<D^. mi 3CC^-rJ:^tC. S£3fe<!:|g« 

OS h^>i^::^^(Z)y-;^Mia/Fu-/>^^ (S/D 30 

'-XMilSt>:c^n-Mii?4^Jf5«T^o C OHJfeCDffJJS 
tC^JC^r^. n -^^^4«>'^'>r^— ^ h'7>t>;^^CD^ 

-;3^«^<!: c <b*sr ^ 6 <fc ^ (c+^aj:/!^ 

[0 04 5 ] ^O^. ^1 bCC^f cfc^tc. ^5xXh>'^• 
^->1 2^fflCinu^7^?g|^UiLa5CCp + nU^^n 40 

[0 04 6] -eo^. 01 TtCTn-Tct^CC, vW^J^--^ 

h:?^:i 47:^sp§PL/cUi^;^ ^>'^•^-> i s^&jgfiKu 

^5«, n-«ilS4<i:0fcS<ff^fi£Lr. g|t)CDn-^ 
t54 b;!r^>^W4<-^ h ^>t^;< ^co-^-xM^t LT^S 

fi§-r^j:^cc-r^o ^<o», m \ 8cc^-rj;^cc, x$ 50 
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[0047] «±<Dcl:^j^j:Ig«:j:0. v-*;^«S^ (X 
t3:Ku-r>^i^) 11. Ku-O^i^ <X«v-;^^ 
m) 4a. ^i':^;l'M«2 cRC^y-- h3tCj:0NMO 
S h^>i^>^^Ql*^ff5fig$n-6. ^/c. x^>5?5. 
^-X4 bRO*:3U^5?2 b tc<j: ^ 

[0 04 8] COcfc^J^jr^jg^^Stctel^rtJ. Ti'-bX 

aiyWj}^-^ h^>>?X^Q5C0^-X^Jg4 bi 

i?i&:^fficcfciirii. nmos h ^>s;^>^5?q 1 coFu 
^>Miis (x«v-;^^tS) 4a<^:>'^V;^<-^^^>i^ 

>^^Q5cD-<-XM^4b<!:^i. nS4^tt^ll4 <!: Ur 

[0 04 9 ] C<0^':>ts:nmsm^i6^>X. 
i|£^tt^J^4«. vnVjJ^-^ h^>i^X5?CD--<-X4 b 

X ^ Q 5 XMilc 4 b ^ 1/ »3 fil^-C t >^ n -b X 
v-i>>3&iAt<3:c-5>o ^/c. x=-^^?||eaiU^7 

[0 050] U^^fc. C<D^m<OmiitC\t. NMOS 

h ^ >t^>^ ^?^fflii/c^^ -fe^ut p N p^^'W ^ 
OS ^■7>>?x^3&fflCi/cy^l^•fe;^<^:NPN^>'^VIt: 

[0 05 1 ] ^cCfe. C(DlllteCDJf$,®0^:^j£CD^i 
+ V-X^JlS (X{iKU-r>^i^) 1 1 CDJKjR^tf t>^c 

m^<Dmmm^v§^m^mm-rhcti)^v^h. cox 
[0 052] mmcommi . ^x^c. ccD^?g(Df&coigss 

I119'-U24«. GMOS:/a-b;^;S:3aifflL/T. 

ym^^rmv^^. cn«. 05-01 i^/c«0i 

2-01 8(C^L/c^^yaJ^*3C:f^NMOS h^>2^ 



(8) 

13 

[0 05 3] 5fer. NMOS h^>i;?;^^O05CDS3it 
*Jf^^-r^o -e<DS. NMOS h^>i^X^?<DS7CDi3 10 

m:ntmm^. S2 0tc^-ri;^tc. ftiioc^u^^x 

[0054] ^CD». NMOS h^>$;^X5fC[)S8CDS3 

U>r>^1^13' ^ff^fiSr^o -ecDfi. NMOSh^> 
i^X^t^aQcoKiSX^iattffi^JOc. ^2 2{c^-rJ:^ 20 

h7=v:i 4<D?i5^<bgIB$^. 022Op + S/D 

[0 05 5] ^O^. NMOS h^>t^>^^CO0 1 OCD 
^Xliiifetf&fjcc. 02 3K:^-rJ:^tc. p + S/D 

1 5^ffML/cf^. 'Y:f>aA(cj:f)0i otctec^rx 
^ V ^b^Bf&'r^<Dtm^('C^ 02 3tC*Jt^rtJn> 
hSiJg2 O«:ff^^-r^»o CO^t?X^>'^'5?->l 5 

p + v-;^M^*ji;cXKU'r>^iSi 3' tc. 01 

4c5C3^j:*Dnrc>^o S£or. PMOS h^>>^;^^(D:3 40 

h®iS2 OCD^iftigJiSS^. C©PMOSh^> 
^^;<5?<Op+V->^Mi^46'<fcyf FU>r>Mi^l 3' (Djg 

sec. y^ygptc^jc^f^.'W^--^ h^>i^x^?cDx5 

[0 0 56] ^©a. NMOS h'7>t>X^<DHl ICO 
^Xgi^fetfWtC, 02 4(C^TcfcOCC. 01 ICDx 

tip + S/Ome?* ^BJ&'T^. 
[0 057] «±OJ:^3^^^:frftCCi;0. 
gpccfclirNMOS h^>i^;^5fQl*5<i:«>V\'-r7j<--7 50 
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h'7>i^;^^j|?^Wc«?)cox^ -f^bortx 

SaiilKSiJrcOPMOS h^>>>;^^?or)SACaA 

<b^a(c^fflrt^<D-c. xficDtttt]^f3?:»r. :3>^h 

[0 05 8] ^cCiJ. 01 1 (tfcimiS) <Ox.^v^ 
5l^aum@7<bI^fil&C. 02 4CDp + S/Dm7' 

F-ctcfci^o iE(cp + s/Dm®7' ccTjoji/yav, 

J:0:3>^i7 F^iS2 0*JgfiSLr*>^l^ 
[0059] ^ /c. C CDSIJfeCD^,®t?{3:. ^ -=6 U JUgp 
CCNMOS h^>i^Xi>j£rfflli/c-^^U-fe;l^iPNPM 

OS V'y>v^:^^^^nmmi^mwur^m'^^'^\.^x 

/c^ ^ -b^Ui N P NM>'^V ^ F ^ ^ i ^?fj 
fiSL. i^aHiSasccNMOS F-7>i^;^5?^:I^B$MfK) 

[0060] 

<t^l:^atCl/. 3t>>ov->^/FU'^>M^tC*fr-5>:3> 
^!:^hmmKf)^^:s:.^v^^mf&LX^Uyr^-^ F^> 

$/c. cnK:J:OXficotSfin^fg<Ci;^j:<^n;:^F 

[0 06 1 ] $fc. CCD^^CCj:nti. MOSF^>i> 

[006 2] $/c. C<Dmn^Xti\t. MOSF^>i^ 
^ F^>t^X5?<DS14-<^-;^®Ji:;&5MOS F^>i^Xi> 

[0063] ^fc. C(D^?gccJ:tit^. MOSF^>i^ 

urjg^^n. ^NV5j<-^ F^>s^x^;c»iMOS F^> 
i;^Xi><ob:r^^ FiS=3>5^^ FfflcDpangRccjKa$n/c^ 

F^>s^xa?^jg^L/c^»iete^g^l#s 
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[0 06 4] S/c. C<D^miCj:tx\t. MOSh5>5> 

n+SI<bU/ti|i3S(*fet^g«rf#5C<b*5r#5. Ctt 

*/c. C©^?gK:j:ntf. MOS h^>S^X5'(Dy 
-X/ K U -f >«Il^®jR:&^n -Mi L/fc*^(*ifltg$l 
S«:ti.2>Ci*l-C#S, cntCiOMOS h^>i>Xif 
©Si«Bfb«r0SCi*«T?*6. 
[0 06 5] C©^Ba{Cj:*i{*. MOSh7>i; 

Xd»<DV-;^/Kb-<>^i^teJ:CJf>'Wj}^-^ F7>i^ lO 
X ^<D'<-;;^M»S*ijgp*ig:^;iK!Bji-r* n 
*«<*faig$|g*f#5Ci*i-c*S. */c. ctucj:*) 
XgOtf J)n?:f3 < C i < S3jg =1 X KDffiS^a S C i 

(0 06 6] */c. co^igtcintf. Mosh^>s; 

X 41© >; > i'-i-x^j^tcftjioigJT^Kiai^^-r ^- 
5 I- ^>5^;^4f©JCtt-^-;^^i^©ii|:^^*ig!8}i*^J& 

Sfc. C*a{cJ:»)MOS h-7>yx$©8affl{t€r0 20 
SCiAJ-CtS, 

[0 06 7] */c. C©^?3«Cin«. MOSF7>s; 

^^ XMt^K^t ji©iS:T^Migj AJHt^-C* *) . 
h 5>J>x4f©Sttt'<-;>;^J^©ig:T:iKi|^j*i 
«lt?*?)*«*iett^S«rf#4Ci*i-ClP^.. Jttc. C 
*a(cJ:>5M0S h7>i;y^i»©affl{b4r0^Ci*i-C# 
•5. 

[0068] *fc. C<D^?§«Cintf. CMOS-7'a-fe 

;^4jgM-r*Jt^«:*ji,>-c> — :^©^ms©MOS h7 3o 

^©MOS h-7>J>;3;af=&0fiK^2)/cJi)©^!BiiiA 
*s©r. xg©tijjn«:Js*'r, m^j&asci 

[0ffi©®Wd:Si?B] 

[01] c o>^o:)mm<mi& i (c j: ^ ^|iss«:sett^ 
[02] c<D^<ommoymm2icj:i^i^s&^ 4o 
[03] c (o^<ommo>Bm 3 (c j: ^ ¥^f*ge«J5 

g©«^?:^-r»r®S-C* 

[04] C ©^?«©|liS©0!!§4 tc J: -5#^f*ia^ 
S©«jS*7Sr»rffi0r* ^. 

[05] C ©»?8©|g6S©}BSg 5 {C J: i *S{*ga«Sg 
S©S?j§:&ffi?:;n-r BrOiS -c* ^. . 

[06] c <D^m<Dm&(omm 5 tc j; 6 *^f*getesi 

[07] C©j«qg©|lig©JgSg5K:j;Siji^(*ga^ SO 
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g©S3ii:&ffi«:^-r»rffi0-e* 
[08] c ©^ig©JUIS©jgS§ 5 k: J: i i|^^(*ietf.^ 

[09] c (oBm(oms&<Dmm 5 K i ^ji^ftsatt.*^ 

S©S!ai*te5r^TKffi0r& 
[010] C©%l8©jliS©ff^S§5 K J: ^iJi^^aiS 

[011] c <o^m<omm(oBi&5 j; sif^^ttsaK 

[012] C©j^?«©||iS©Jt?,®6 ic J: i>'^{m^ 

iis©Kj§*^«:7F-r »Tffi0-c* 

[0131 C©^?§©^St©Jg.«6 K: J: ^.^^BtS 
SIS©S?iS:^«:^n-r KS0-C* 

[014] c©j%?g©^ig©jg.®6 vz^h'^mmm 

JgS©KiS:^«:^rBrffi0-C& -5. 
[015] C©^ia©||ii©Jg,® 6 CC J; ^,^J^(*fatt 
ilg©iii§:^«:^i^^»rE0-C* 5, 

[016] c©^?g©^is©je,® 6 ^.*^(*gate 

ilS©S3iS:^?:jK-r Brffi0-C& s. 

[017] c<D^m<omm<omme tc j; -s^ji^fl^Btt 
[018] c(rmm<D%m<oBmQ fcj: 2>^|i^(*sam 

Slg©S3JS:^€:jS-r BTffi0-C A 
[0191 C©^gS©||iS©J^,^7 J: S^|i^(*fa^ 
*IS©Sgj»:^«:^r »rffi0-C* 

[0201 c©i%?a©lliS©j^,^7 «:<!; s¥^ttfam 

^©i3j§:^«:^K-r »rffi0t?* 
[0211 C©%?8©||;^©Jf5!S7 CCJ: S^J^^Wdate 
i^©S®7^j* «:7F-r »fffi0-C* 

[0221 <L<omm(r>mMmmi K:<t s^j^^gatt 

ilS©$S j§:^«:^-r BTffi0-C* 

[0231 c<mm<Dmm<ommi 5*»^att 

S^©»lig:?^?:7K-r »fM0-c* z,. 

[0241 c©%?a©^SS©je!S7 k: J: S^Ji^ftfete 
f?S©SSig:^*iKt-BfM0-C* 2,. 

[02 5 1 Sf*©SRAM>><*';H2;l/©^ffi@ffi0r 

[02 6 1 C©|^ig?riaffl-r-SSRAMj<*'J42;U© 

[^?■^ltt?g] 

1 nM*^ftS« (i^yr^VSfi) . 2 pM^^ft 
{■i7a:JHg^) . 2 a -^xJU. 2 b aH'i?^ 
^. 2 c f^ + ^JUMJ^. 3 -y-h. 3ay-hK{fc 
1^.4 nS*^{*{gJS> 4 a KU-f^MJ^ (XtiV 
. 4b '^i-X^iS. 5 iSi-df. 6 @ 

raiasiP. 7 x5 5» ifgifflo^g. 11 n+v-x 

«^ (X«KU-<>^J^) , 16 nM*«(*SS^. 1 
6a Klx-r>MJ^ (XttV-;^^<S) . 16b ';>4' 
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